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© Apparatus 10 including a frame 12; a generally 
elongated endoscopic portion 14 connected to the 
frame and extending distally therefrom; a pair of jaw 
members 66 cooperating with a distal end of the 
endoscopic portion, the jaw members disposed in 
opposing relation and being relatively pivotal about a 
common point between at least an open position and 
a closed position, each of the jaw members includ- 
ing: a distal portion 84 including a first surface 90 
adapted for engaging tissue, the first surface having 
a recessed portion formed therein and a second 
surface being of smooth continuous construction; a 
proximal portion 88 including pivot means adapted 
to cooperate with the inner rod member, and an 
intermediate portion 86 being recessed relative to 
the distal portion such that upon contact of the jaw 
members, the intermediate portions are spaced apart 
from each other. The apparatus may further com- 
prise means 22 for rotating the endoscopic portion, 
in a preferred embodiment, the apparatus is a un- 
ipolar electrosurgical biopsy forceps and is provided 
with conducting means attachable to the frame and 
in electrical communication with a conductive en- 
doscopic portion for receiving an electrical current 
from an electrical source. The jaw members are also 
electrically conductive. Electrical insulating means 
may be selectively disposed on the instrument for 
insulating predetermined portions thereof from elec- 
trical energy. 
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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

This invention relates to apparatus tor perform- 
ing surgical procedures and more particularly to 
apparatus for performing unipolar electrosurgical 
endoscopic or laparoscopic biopsies. 

2. Description of the Related Art 

In laparoscopic and endoscopic surgical proce- 
dures a small incision or puncture is made in the 
patient's body to provide access for a tube or a 
cannula device. Once extended into the patient's 
body, the cannula allows for insertion of various 
surgical instruments such as scissors, dissectors, 
retractors to perform surgery. The instruments 
need to be of sufficiently small size to fit through 
the cannula or tube and be manipulate and con- 
trollable from an end remote from the tool portion 
and outside the cannula. 

A surgical biopsy is the excision of a small 
piece of tissue for microscopic examination, usually 
performed to establish a diagnosis. Endoscopic 
surgical biopsy of tissue has the advantages of 
other endoscopic/laparoscopic procedures in that it 
allows a portion of the tissue to be removed 
through a small incision or cannula, thus reducing 
the patient's healing time and reducing costs to the 
patient. 

Although devices are known for removing 
specimens from the body, see, e.g. t U.S. Patent 
No. 5,037,379 to Clayman, these devices consist of 
bags that remove tissue or organs that have al- 
ready been severed inside the body. Thus, an 
additional instrument is needed to separate the 
tissue and place it in the bag, requiring another 
incision in the body (to receive another cannula). 
Biopsy instruments on the other hand need to be 
able to sever the tissue and retain it for removal 
from the body for analysis. In endoscopic proce- 
dures, the jaws of the biopsy instruments must be 
able to tightly retain the sample after removal to 
ensure it does not slip during removal of the instru- 
ment through the cannula In addition, since the 
cutting is performed remote from the surgeon, i.e., 
inside the body cavity, the instrument must be able 
to carefully remove and manipulate the specimen 
in order to limit contact with other parts of the 
body. Furthermore, since in endoscopic proce- 
dures, a camera is inserted into the cavity and the 
surgeon views the operation on a TV monitor, the 
instrument needs to be configured so as not to 
obstruct the camera's view. 

To enhance the cutting function of the instru- 
ment, the tool portion, /.e„ the jaws, can be con- 
ductive and have electrosurgical capabilities. Elec- 



trosurgery uses electrons to cut or coagulate tis- 
sue, in contrast with scalpels and like instruments 
which split tissue. Coagulation as used herein is a 
broad term which includes figuration or desicca- 

5 tion, depending on the application. For general 
endoscopic and laparoscopic surgical procedures, 
a monopolar system (one in which the patient's 
body is part of the circuit) is common. With mon- 
opolar systems, electrical energy is delivered from 

io an electrosurgical generator via a single conductor 
attached to the electrosurgical instrument and a 
return conductor is attached via a large surface to 
the patient, normally at the thigh. Without the prop- 
er connection, neuromuscular stimulation may oc- 

75 cur. Monopolar (or unipolar) instruments are used 
primarily for cutting and figuration. In electrosur- 
gical cutting the objective is to heat the tissue so 
rapidly that cells explode into steam leaving a 
cavity in the cell matrix. The heat is dissipated in 

20 the steam and therefore it does not conduct 
through the tissue to dry out adjacent cells. When 
the electrode is moved and fresh tissue is con- 
tacted, new cells are exploded and the incision is 
made. 

25 Although there currently exist some biopsy for- 

ceps, a need still exists for an improved biopsy 
forceps for endoscopic procedures which can ef- 
fectively excise the tissue and remove it from the 
body cavity. A need also exists for such improved 

30 endoscopic biopsy forceps which has electrosur- 
gical capabilities to enhance excising the tissue. 

SUMMARY OF THE INVENTION 

35 The present invention provides a novel biopsy 
forceps apparatus for endoscopic or laparoscopic 
surgery and includes a lightweight and easy to use 
apparatus which may be operated quickly and effi- 
ciently. 

40 The apparatus includes a frame; a generally 
elongated endoscopic portion connected to the 
frame and extending distally therefrom; a pair of 
jaw members cooperating with a distal end of the 
endoscopic portion , the jaw members disposed in 

45 opposing relation and being relatively pivotal about 
a common point between at least an open position 
and a closed position, each of the jaw members 
including: a distal portion including a first surface 
adapted for engaging tissue, the first surface hav- 

50 ing a recessed portion formed therein and a sec- 
ond surface being of smooth continuous construc- 
tion; a proximal portion including pivot means 
adapted to cooperate with the inner rod member; 
and an intermediate portion being recessed relative 

55 to the distal portion such that upon contact of the 
jaw members, the intermediate portions are spaced 
apart from each other. 



3 



EP 0 593 929 A1 



4 



The apparatus may further comprise means for 
rotating the endoscopic portion. The means in- 
cludes a knob member circumferentiaity disposed 
about the frame and protruding radially outwardly 
from the frame through a slot formed therein. 

In a preferred embodiment the apparatus is 
capable of performing electrosurgery. To facilitate 
this capability the endoscopic portion is electrically 
conductive and the apparatus is provided with con- 
ducting means attachable to the frame and in elec- 
trical communication with the endoscopic portion 
for receiving an electrical current from an electrical 
source. The jaw members are electrically conduc- 
tive. Electrical insulating means may be selectively 
disposed on the instrument for insulating predeter- 
mined portions thereof from electrical energy. In 
one embodiment, the insulating means is applied 
to cover the jaw members such that all surface 
area of the jaw members is covered with the in- 
sulating material except for the tissue engaging 
surface. In another embodiment the insulating 
means is applied to cover the jaw members such 
that all surface area of the jaw members is covered 
with the insulating material except for a portion of 
the tissue engaging surface. In a preferred embodi- 
ment, the apparatus is a unipolar electrosurgical 
biopsy forceps. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred embodiments of the invention are 
described hereinbelow with reference to the draw- 
ings wherein: 

Fig. 1 is a perspective view of the electrosur- 
gical instrument of the present invention; 
Fig. 2 is an exploded view with parts separated 
of the instrument of Fig. 1 ; 
Fig. 3 is a side plan view of the jaw member of 
the instrument of Fig. 1 ; 

Fig. 3A is a perspective view of the jaw of Fig. 
3; 

Fig. 4 is a top plan view of the jaw member of 
the instrument of Fig. 1 ; 

Fig. 5 is a cross-sectional end view taken along 
lines 5-5 of Fig. 3; 

Fig. 6 is a cross-sectional view taken along lines 

6- 6 of Fig. 4; 

Fig. 7 is a cross-sectional view taken along lines 

7- 7 of Fig. 3; 

~~ Fig. 8~is a partial view of a cross section of the 
distal end of a jaw member of the present 
invention; 

Fig. 9 is a side plan view of an alternative 
embodiment of the jaw member of the present 
invention; and 

Fig. 10 is a bottom plan view of the jaw member 
of Fig. 9. 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring initially to Fig. 1, the endoscopic 

5 electrosurgical biopsy instrument of the present 
invention, designated by reference numeral 10, will 
now be described in detail. Apparatus 10 includes 
handle assembly 12, elongated endoscopic portion 
14 extending from handle assembly 12, and a 

to pivoting jaw mechanism 16 mounted at a distal end 
portion of the endoscopic portion. Handle assembly 
12 includes stationary handle 18 and pivoting han- 
dle 20 mounted thereto such that movement to- 
ward stationary handle 18 closes jaw mechanism 

T5 16 and movement away from stationary handle 18 
opens jaw mechanism 16. The operation of jaw 
mechanism 16 to excise tissue may be performed 
either with or without operation of the electrosur- 
gical feature of the invention which will be de- 

20 scribed in further detail below. Also provided on 
handle assembly 12 is knurled collar 22 for rotation 
of the entire endoscopic portion 1 4 and jaw mecha- 
nism 16 described below. 

As best seen in Fig. 2, stationary handle 18 is 

25 constructed of split sections 18a and 18b being 
joined by the interfitting of a series of correspond- 
ing bosses and apertures. Pivoting handle 20 is 
mounted between sections 18a and 18b by way of 
pivot post 24 passing through bore 26. The range 

30 of motion of pivoting handle 20 is governed by 
raised contoured step portions 28 contacting slot 
walls 32a and 32b which define a slot in the distal 
end of handle 20. Each of the sections 18a and 
18b are formed with a portion of a stepped bore 40 

35 which is provided therein for accommodating var- 
ious components of the subject invention, all of 
which will be described in greater detail herein- 
below. 

Each of the opposed sections 18a and 18b of 

40 handle assembly 12 are also formed with a portion 
of longitudinal channel 34 for maintaining plug 
adapter member 36. Plug member 36 is provided 
for connecting apparatus 10 to an electrical gener- 
ator, in order to perform electrosurgical procedures 

45 at the surgical site. One such generator is the 
Valleylab SSE2L described in Vaileylab SSE2L 
INSTRUCTION MANUAL the contents of which are 
incorporated by reference herein in their entirety. 
Leaf spring 38 is disposed in handle assembly and 

so is in electrical contact with the plug member 36. In 
order to protect the user from electrical shock 
during electrosurgical procedures, handle assembly 
12 is preferably constructed of a non-conducting 
material, for electrical insulation. 

55 Endoscopic portion 1 4 includes inner rod mem- 
ber 44, tubular section 46 and tubular cover section 
48. Cover section 48 is preferably made of a shrink 
wrap insulating material to provide further protec- 
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tion from electrical shock. 

Inner rod member 44 has opposed proximal 
and distal ends 50 and 52, respectively, with proxi- 
mal end 50 connected to pivotal handle 20. The 
connection is accomplished by a pair of opposed s 
clips 54 and 56 each having semi-annular grooves 
formed therein which are adapted to fit over and 
retain disk-shaped head portion 58 formed at proxi- 
mal end 50 on inner rod 44. The entire assembly is 
retained in bore 60 provided in pivoting handle 20. 10 
Inner rod member 44 is thereby movable in an 
axial direction in response to movements of pivot- 
ing handle 20 thereby opening and closing the jaw 
mechanism 16. 

Tubular section 46 has opposed proximal and is 
distal ends 62 and 64, respectively, and is mounted 
for reciprocating coaxial movement with respect to 
the inner rod member 44. At distal end 64, tubular 
section 46 terminates in a clevis in which cooperat- 
ing jaws 66 and 68 are pivotably mounted by way 20 
of pivot pin 70. Jaws 66 and 68 are also mounted 
to inner rod member 44 at distal end 52 by pin 72. 
Specifically, pin 72 extends through camming slots 
74 and 76 formed in jaws 66 and 68, respectively 
(See Figs. 4 and 7). 25 

Apparatus 10 of the subject invention further 
comprises a mechanism for rotating the en- 
doscopic portion 14 about its longitudinal axis and 
relative to the handle assembly 12. This mecha- 
nism comprises an annular bushing 78 which is 30 
concentrically mounted within operative collar 22. 
Collar 22 is mounted within port 80 formed in 
handle assembly 12. Bushing 78 is maintained 
against collar 22 by coil spring 82 disposed in a 
section of bore 40. Spring 82 acts to bias bushing 35 
78 toward the proximal end of bore 40. Thus, 
rotation of collar 22 rotates the endoscopic portion 
14 and attached jaw mechanism 16 to allow 
reorientation of the jaws. As is readily apparent, the 
jaws can be rotated a full 360 v 40 

Referring to Figs. 3-8, the jaw member of the 
present invention is illustrated in the form of biopsy 
forceps jaw member 66 adapted to grasp tissue. 
Since opposing jaw members 66 are identical the 
following description will refer to a single jaw. It 45 
should be borne in mind, however, that the descrip- 
tion applies to the opposing jaw member as well. 
One material which has been found to be particu- 
larly suited for forming jaw 66 is a ferrous-nickel 
alloy of approximately 2% nickel content having a so 
hardness of 43-48 on the Rockwell hardness C- 
scale. The material is preferably plated with nickel 
by a non-electrolytical process such as sputtering 
or the like. Clearly other materials can be utilized 
for the jaws. Jaw member 66 has a distal portion 55 
84. an intermediate portion 86 and a proximal por- 
tion 88. Distal portion 84 includes a tissue grasping 
portion such as hemispherical cup portion 90 



formed in the solid material. The hemispherical cup 
portions of both jaws cooperate to form a spherical 
specimen receiving cavity when the jaws are 
closed. Intermediate portion 88 is arcuately con- 
toured at neck 92. adjacent cup 90, as best seen in 
Fig. 3. Neck 92 also has arcuate portion 94 which, 
inter alia, serves to provide a smooth transition to 
straight portion 96 at which point the thickness of 
intermediate portion 86 is less than that of distal 
portion 84, as is best illustrated in Fig. 4 and in the 
cross-sectional view in Fig. 6. This smaller dimen- 
sion of intermediate portion 86 relative to distal 
portion 84 allows opposing jaws 66 to contact each 
other at circumferential perimeter 98 only, thereby 
preventing contact of jaws 66 along intermediate 
portion 86 thereof. A cavity is formed by the cor- 
responding hemispherical cup shaped portions 90 
coming together during opposing contact of jaws 
66 which facilitates retention of excised tissue sam- 
ples for removal and analysis. 

As best seen in Fig. 3A, proximal end 88 is 
preferably disposed in a plane substantially trans- 
verse to a plane defined by tissue gripping face 
100 of distal portion 84. Step portion 110 is pro- 
vided having pivot hole 112 for mounting opposing 
jaw members 66 on tubular section 46 as de- 
scribed above. Lower end portion 114 has diagonal 
camming slot 76 formed therethrough for cooperat- 
ively mounting jaw 66 to infter rod 44 at distal end 
52 as described above. 

Jaw 66 is further provided with smoothly 
formed straight outer edge wall 116 with a curved 
cross-section as illustrated in Fig. 6. This configura- 
tion allows the distal end of apparatus 10 to be 
manipulated in confined areas of the patient's body 
and obtain tissue samples or perform electrosur- 
gery therein with minimal traumatization of non- 
targeted tissue. 

In an alternative embodiment, the jaw members 
are provided with an oblong cup portion such as 
oblong cup 190 located on distal portion 184 of jaw 
member 166, shown in Fig. 9. Jaw member 166 
has a distal portion 184, an intermediate portion 
186 and a proximal portion 188. Distal portion 184 
includes a tissue grasping portion such as oblong 
cup portion 190 formed in the solid material. The 
oblong cup portions of both jaws cooperate to form 
a specimen receiving cavity when the jaws are 
closed. Intermediate portion 188 has a straight con- 
struction at neck 192, adjacent cup 190. Neck 192 
also has arcuate portion 194 which, inter alia, 
serves to provide a smooth transition to straight 
portion 196 at which point the thickness of inter- 
mediate portion 186 is less than that of distal 
portion 184, as is best illustrated in Rg. 10. in this 
regard, jaw member 166 is the same as jaw mem- 
ber 66. 
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In one preferred embodiment, when apparatus 
10 is used for electrosurgical procedures, jaws 66 
are coated with an electrically insulating material 
over their entire surface except for tips 120 so that 
a more precise cutting may be performed. In an- 
other embodiment, jaws 66 are partially coated with 
the insulating material, for example, as in Fig. 8 so 
that only circumferential perimeter 98 is electrically 
conductive or as in Fig. 4 shown in phantom line 
around proximal portion 88 so that intermediate 
portion 86 and distal portion 84 are electrically 
conductive. In another embodiment jaws 66 are 
not insulated at all. In embodiments where jaws 66 
are to be insulated, one preferred material is, for 
example. CASTALL E-343 A/B, a thermally conduc- 
tive epoxy conformal coating. CASTALL's material 
properties and methods of use are explained in 
detail in TECHNICAL BULLETIN CASTALL E-343 
A/B Thermally Conductive Epoxy Conformal 
Coating a publication of Castall, Incorporated. East 
Weymouth, Massachusetts, the entire contents of 
which are hereby incorporated by reference. Other 
available conventional coatings which are also suit- 
able are Hardcoat, Mica and Mylar. The coating 
material selected may be sprayed on with conven- 
tional spray equipment. 

In any case, whether insulation is provided on 
jaws 66 or not, apparatus 10 is provided with 
tubular cover 48 which is made of a non-conduct- 
ing material, for example polyvinylchloride (PVC). 
One preferred method of applying cover 48 is by 
heat shrinking it onto and around tubular section 
46. 

Except where otherwise noted above, the ma- 
terials utilized in the components of the apparatus 
described herein generally include such materials 
as polycarbonate for housing sections and related 
components, and stainless steel for such compo- 
nents which transmit forces and electricity. One 
preferred polycarbonate material is LEXAN brand 
polycarbonate available from the General Electric 
Company. Other specific preferred materials such 
as nylon or glass filled nylon (for strength) may 
also be utilized. However, equivalent alternative 
materials will readily come to the mind of those 
skilled in the art. 

In operation, apparatus 10 having a preselected 
amount of insulation coated on jaws 66 is con- 
nected by way of electrical wiring (not shown) to an 
electrical generator, such as the Valleylab SSE2L, 
preferably having multiple waveform producing ca- 
pabilities, e.g., cut, coag or blend. The instrument 
is inserted into a trocar cannula placed in the 
patient and thereby into the surgical site. The ap- 
propriate mode of electrosurgical energy is se- 
lected on the generator and the surgeon manipu- 
lates the instrument into position and using pivoting 
handle 20 grasps the desired tissue thereby mak- 



ing electrical contact with the tissue and achieving 
cutting or fulguration as desired. The incised por- 
tion is then retained in the cup-shaped portion 
formed by the closed jaws and removed along with 
5 the instrument through the cannula for analysis. 

The claims which follow identify embodiments 
of the invention additional to those described in 
detail above. 

70 Claims 

1. Apparatus for endoscopic surgery which com- 
prises: 

a) a frame; 

75 b) a generally elongated endoscopic portion 

connected to said frame and extending dis- 
tally therefrom; 

c) a pair of jaw members cooperating with a 
distal end of said endoscopic portion, said 
20 jaw members disposed in opposing relation 

and being relatively pivotal about a common 
point between at least an open position and 
a closed position, each of said jaw mem- 
bers including: 
25 i) a distal portion including a first surface 

adapted for engaging tissue, said first 
surface having a recessed portion 
formed therein and a second surface be- 
ing of smooth continuous construction; 
30 ii) a proximal portion including pivot 

means adapted to cooperate with said 
inner rod member; and 
iii) an intermediate portion being re- 
cessed relative to said distal portion such 
35 that upon contact of said jaw members, 

said intermediate portions are spaced 
apart from each other. 

2. Apparatus for endoscopic electrosurgery which 
40 comprises: 

a) a frame; 

b) a generally elongated endoscopic portion 
connected to said frame and extending dis- 
tally therefrom, said endoscopic portion be- 

45 ing electrically conductive; 

c) conducting means attachable to said 
frame and in electrical communication with 
said endoscopic portion for receiving an 
electrical current from an electrical source; 

so and 

d) jaw means cooperating with a distal end 
of said endoscopic portion and including a 
pair of jaw members disposed in opposing 
relation and being relatively pivotal about a 

55 common point between at least an open 

position and a closed position, at least one 
of said jaw members being electrically con- 
ductive and each of said jaw members in- 
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eluding: 

i) a distal portion including a first surface 
adapted for engaging tissue said first 
surface having a recessed portion 
formed therein and a second surface be- 
ing of smooth continuous construction; 

ii) a proximal portion including pivot 
means adapted cooperate with said inner 
rod member; and 

iii) an intermediate portion being re- 
cessed relative to said distal portion such 
that upon contact of said jaw members, 
said intermediate portions are spaced 
apart from each other. 

3. Apparatus for endoscopic surgery according to 
any said endoscopic portion. 

4. Apparatus for endoscopic electrosurgery ac- 
cording to any preceding claim further com- 
prising electrical insulating means selectively 
disposed on said instrument for insulating pre- 
determined portions thereof from electrical en- 
ergy. 

5. Apparatus for endoscopic electrosurgery ac- 
cording to claim 4 wherein said insulating 
means is applied to cover said jaw members 
such that all surface are of said jaw members 
is covered with said insulating material except 
for said tissue engaging surface. 

6. Apparatus for endoscopic electrosurgery ac- 
cording to claim 4 or 5 wherein said electrical 
insulating means is a thermally conductive ep- 
oxy conformal coating. 

7. Apparatus for endoscopic electrosurgery ac- 
cording to any preceding claim wherein said 
apparatus is unipolar. 

a Tool means for use with an electosurgical en- 
doscopic intrument having a frame; generally 
elongated endoscopic portion connected to 
said frame and extending distally therefrom, 
said endoscopic portion being electrically con- 
ductive; conducting means attachable to said 
frame for receiving an electrical current from 
an electrical source; the tool means comprises 
a pair of pivotally cooperating opposing jaw 
members, each of said jaw members compris- 
ing: 

a) a proximal portion having means for piv- 
otally mounting said jaw to a distal end of 
said generally elongated endoscopic por- 
tion; 

b) a distal portion including a first surface 
adapted for engaging tissue, said first sur- 



face having a recessed portion formed 
therein and a second surface being of 
smooth continuous construction, such that 
when said jaw member is attached to said 
electrosurgical instrument said recessed 
portion opposes a recessed portion of a 
corresponding jaw member; and 
c) an intermediate portion being recessed 
relative to said distal portion such that upon 
contact of said jaw members, said inter- 
mediate portions are spaced apart from 
each other. 



9. An endoscopic surgical biopsy forceps com- 
15 prising: 

a) a handle assembly including a stationary 
handle and a pivoting handle; 

b) a body assembly including a pair of 
coaxial members attached at one end to 

20 said handle assembly, comprising an inner 

rod member slidable in response to move- 
ment of said pivoting handle and terminat- 
ing at a second end in a bearing surface; 
and 

25 c) a biopsy forceps tool mechanism com- 

prising a pair of jaw members pivotably 
secured to a second end of said tube mem- 
ber, said tool mechanism being provided 
with a camming surface which slidably en- 
30 gages said bearing surface of said rod 

member, each of said jaw members having 
a cavity formed thereon to receive tissue; 
wherein movement of said pivoting handle 
slides said rod member in relation to said tube 
35 member, such that said bearing surface of said 

rod member slidingly engages said camming 
surface of said tool mechanism to pivot said 
tool mechanism to open and close said jaw 
members. 

40 

10. An endoscopic surgical instrument according 
to any preceding claim wherein said cavity or 
recessed portion is substantially oblong in 
shape. 

45 

11. An endoscopic surgical instrument according 
to any preceding claim wherein said stationary 
handle includes an electrical connection port 
for reception of an electrical jack member, said 

so port electrically connecting said jack member 

for conducting current to said biopsy forceps 
tool mechanism. 
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